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Ability, see also specific type 
classes of, Cattell-Horn model and, 15 
definition of, 268- 274 
exceptional, acquired skill vs., 216-221 
fluid and crystallized, correlation of, 
96- 97 
measurement of, 87-88, 267- 283 
cognitive ability factors and, 280- 282 
definition s and, 268-274 
person characteristic function and, 
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task difficulty and, 279-280 
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cognitive stra tegies and, 150-152 
control processes and, 149-150 
declara tive knowledge and, 146- 148 
factors in, 146 
in mathematics, 175-179 
metacognition and, 152- 153 
procedural knowledge and, 148-149 
in reading, 153-162, see also Reading 
in science, 179- 182 
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expert performance and, 49-50 
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mental models of, 50-52 
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self-regulatory skills and, 49 
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specific subject 
testing methodology and, 60-69, see also 
Testing methodology 
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Arithmetic, achievement in, 55-56 
Arithmetic word problems, 56 
Armed Services Vocational Aptitude Bat-
tery (ASVAB), 112-113 
Associative theories, 256 
A&S theory, 256 
ASVAB (Armed Services Vocational Ap-
titude Battery), 112-113 
Atkinson & Shiffrin theory, 256 
Attentional control ability, 29-30 
Attentional demands, reduction of, auto-
maticity and, 79 
Attention shifting, 29 
Automated laboratories, 35 
Automaticity, achievement and, 44- 45, 79 
B 
Behavioristic era, 192 
Belief systems, mathematical ability and, 
178 
Between-family correlations, 108-109 
Block Counting test, 272-274 
Brain function, mental processes and, 22-
23 
BRIDGE programming tutor, 65-67 
BUGGY, 149 
Buros-Nebraska Symposium, themes of, 1 
Burt's neurophysiological theory of g, 120 
C 
Categories, multidimensional scaling and, 
233- 234, 249-251 
Cattell-Horn model, 15 
Chronometry, 134 
City-block metric, 252 
memory theories and, 261 
Clustering, memory theories and, multidi-
mensional scaling and, 258- 259 
Cognition 
brain function and, 22-23 
levels of, 19-21 
modular approach to, 23-27 
Cognitive ability, see also Mental ability 
factors in, 280-282 
Cognitive correlates, 12 
Cognitive development, multidimensional 
scaling and, 241-242 
Cognitive processes 
detailed structure of, 193 
physical mechanisms and, 19 
symbolic processing and 
pure, 19 
referents of, 19 
verbal reports on, see Verbal reports 
Cognitive psychology 
academic abilities and, see Academic 
abilities 
approach of, 18-34 
psychometric issues and, 5-6 
domain of, topics in, 1 
implications of, testing and, 1-8 
psychometrics vs., 2-3 
task difficulty and, 279-280 
Cognitive-psychometric connection, 3-5 
Cognitive sciences, 12, 18-19 
three levels in, 19 
Cognitive strategies 
academic abilities and, 150- 152 
mathematical ability and, 178- 179 
reading ability and, 158- 161 
science ability and, 180-181 
writing ability and, 168- 172 
Cognitive tasks, 2 
complexity of, g and, 111- 118 
elementary, reaction time tasks and, 
104-105 
multidimensional scaling and, 235 
Color domain, multidimensional scaling 
and, 233 
Competence assessment, see Achievement 
assessment 
Competing tasks, single tasks vs ., 117-118 
Compiled knowledge, 45 
Complexity of task 
experimental manipulation of, 115-118 
g and, 111-118 
"Component analysis," 17- 18 
Component process theories of g, 128-136 
Composition, 57 
knowledge compilation and, 45 
Computer-assisted instructional systems, 
see Intelligent tutoring systems 
Computer-based menu systems, 65- 67 
Computers, union of cognitive sciences 
and psychometrics and, 34-35 
Conative speed, 124 
Concurrent verbalization model, 196 
Confusion matrices, 232- 233 
Constraints, sensitivity to, 68-69 
Context 
effects of, multidimensional scaling 
and, 243-245 
increased dimensionality and, 245-247 
Control processes 
academic abilities and, 149-150 
mathematical ability and, 177 
reading ability and, 156-158 
writing ability and, 167-168 
Correlational psychology, 145 
Correlations, 88-90, see also General factor 
Cortical potentials, 105-107 
Crystallized ability, 15 
fluid ability and, correlation of, 96-97 
Cube comparison test, 213 
Curriculum knowledge, intelligent tutor-
ing systems and, 71-75 
Curriculum object structuring, diagnosis 
with,75-76 
D 
Decision making, verbal reports and, 206 
Declarative knowledge, 44-45 
academic abilities and, 146-148 
intelligent tutoring systems and, 75 
mathematical ability and, 175-177 
reading and, 154-156 
science ability and, 179-180 
writing ability and, 163-167 
Deductive reasoning tasks, difficulty of, 
279-280 
Development 
actual vs. potential, 48 
cognitive, multidimensional scaling 
and, 241-242 
meta cognition and, 152 
Dichotic listening, 29 
Discourse analysis, 54 
Discourse processing, 168-169 
Discourse schema knowledge, 164-165 
Domain knowledge, intelligent tutoring 
systems and, 71-75 
Dominance metric, 252-253 
memory theories and, 260-261 
Drive theories of g, 120-121 
Dual code theory, 257 
Dual tasks, 26, 141-142 
single tasks vs., 117-118 
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E 
Elementary cognitive tasks 
complexity of, 112-113 
reaction time tasks and, 104-105 
Episodic memory, semantic memory vs., 
230 
Error variance, 91 
Euclidean metric, 252 
Euclidean model of mental ability, 14 
Evoked cortical potentials, 105-107 
Exceptional ability, acquired skill vs., 216-
221 
Exceptional memory, alleged, 219-221 
Experimental psychology, 145 
Expert performance, 49-50, see also De-
clarative knowledge 
F 
Factor analytic studies, 2, 14-15, see also 
General factor 
Factor hierarchy, 91, 92 
Factor loading, 90 
Factors 
cognitive ability, 280-282 
processes vs., 132-133 
Family correlations, 102-103 
First-order factors, 91 
Fisher's variance ratio, 102 
Flexible problem solving skill, assessment 
of, 60-64 
Fluid ability, crystallized ability and, cor-
relation of, 96-97 
"Fluid intelligence," 15 
Fundaments, 88 
G 
g, see General factor 
GATB (General Aptitude Test Battery), 
validity coefficients of, 100 
General Aptitude Test Battery (GATB), 
validity coefficients of, 100 
General factor (g), 87-l42 
Burt's neurophysiological theory of, 120 
characterization of, 94-95 
component process theories of, 128-136 
drive theories of, 120-121 
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General factor (g) (continued) 
extraction of, 91-93 
fluid and crystallized ability and, 96-97 
invariance of, 97- 99 
motivation theories of, 120-121 
multiprocess theories of, 126- 136 
neuronal errors in transmission and, 
121- 126 
practical external validity of, 99- 100 
processing speed and, 121- 126 
"reality" of, 100-107 
evoked cortical potentials and, 105-
107 
family correlations and, 102- 103 
inbreeding depression and, 103-104 
mental processing speed and, 104-
105 
WAIS subtests and, 102 
refinement of, 107-111 
robustness of, 98-99 
simple structure and, 93- 94 
size of, 97-99 
Spearman's "mental energy" theory of, 
119-120 
task complexity and, 111-118 
experimental manipulation of, 115-
118 
Thomson's sampling theory of, 111, 
126- 128 
unitary theories of, 119- 126 
General Problem Solver (GPS), 151 
Generating process, in writing, 163 
Genetic inbreeding, 103-104 
Genetic variance, WAIS subtests and, 102 
Goal-checking strategies, in reading, 161 
Goal setting, in writing, 163 
GPS (General Problem Solver), 151 
Group factors, 91 
H 
HAM theory, 256 
Heritabi lity, of WAIS subtests, 102 
Heuristics, 178- 179 
Hierarchical factor analysis, principal fac-
tor analysis vs., 92- 93 
"Hierarchical general factor," 15, see also 
General factor 
Hierarchical menus, 65- 67 
Inbreeding depression, 103-104 
INDCLUS, structure change measurement 
and, 242 
Individual differences, assessment of, ver-
bal reports in, 209-213 
INDSCAL, 232 
Inductive reasoning tasks, difficulty of, 
279 
Information 
manipulation of, writing ability and, 
168 
organization of, reading ability and, 154 
Information processing, 19 
modularity and, 24-25 
speed of, as basis of g, 121- 126 
stages of, 23- 24 
Information-processing components 
academic abilities and, 149-150 
g and, 128-136 
Instruction, testing and, integration of, 
69-76, see also Intelligent tutoring 
systems 
Intelligence, see also Mental ability 
"fluid," 15 
science, technology, and, 11- 37, see also 
Science 
Intelligence tests, 11, see also Mental abil-
ity tests 
Intelligent tutoring systems, 69- 76 
architectures of, adaptive instruction 
and,70-71 
curriculum object structuring and, 75-
76 
knowledge representation and, 71-75 
Introspective era, 191- 192 
Item, definition of, 87 
J 
"Junk" parameter, 18 
K 
Kintsch's theory, 256 
Knowledge 
declarative, see Declarative knowledge 
layers of, in intelligent tutoring sys-
tems, 71-75 
procedural, see Procedural knowledge 
Knowledge compilation, 45 
Knowledge structures 
achievement assessment and, 43-44, 78 
expert, 50 
schemata as, 47n 
KYST,231 
Minkowski-metric and, 260-261 
L 
Laboratories, automated, 35 
Language processing, modularity of, 26-
27 
Language stra tegies, 158-161 
Learning, see also Academic abilities; 
Achievement assessment; Knowl-
edge entries 
metacognitive skills for, achievement 
assessment and, 80- 81 
nature of, achievement assessment and, 
41- 42 
psychology of, achievement assessment 
and, 43 
three stages in, 44- 48 
Learning potential, 48 
Levels of processing theory, 256 
Lexical access, 153 
Lexical knowledge, 165-166 
Linguistic processing, modularity of, 26-
27 
LNR theory, 256 
Local coherence stra tegies, 159-160 
sentence reordering tes t and, 170 
Logic, context-specific, 33 
Long-term memory, writing ability and, 
163 
" Lookback" strategy, 162 
M 
Macros tra tegies, 160- 161 
paragraph assembly tes t and, 170-171 
MAPCLUS, 231 
Mathematical ability, 175- 179 
cognitive strategies used in, 178-179 
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components of, 175 
control processes and, 177 
metacognitive strategies used in, 178-
179 
prior knowledge and, 175-177 
Mathematical orthogonality, 15 
Mathematical problem solving, verbal re-
ports and, 209- 213 
Mathematics, see also Arithmetic 
schema of, 32 
MOS, see Multidimensional scaling 
Means-ends analysis, 204- 206 
Mediating responses, 207-208 
Memory 
exceptional alleged, 219- 221 
long-term, writing ability and, 163 
mathematical ability and, 177 
reading ability and, 154 
semantic, constraints on, 237- 238 
semantic vs. episodic, 230 
short-term 
reading ability and, 21 
writing ability and, 167-168 
verbal ability and, 149- 150 
working, writing ability and, 168 
Memory retrieval, Ratcliff' s theory of, 257 
Memory-scanning paradigm, 135 
Memory tests, practice and, 216- 219 
Memory theories, multidimensional scal-
ing and, 254- 261, see also Multidi-
mensional scaling, memory theories 
and 
Mental ability, Euclidean model of, 14 
Mental ability tests, 87-88, see also Gener-
al factor 
facts of nature and, 88-90 
"Mental energy" theory of g, 119- 120 
Mental models, 50- 52 
quality of, achievement assessment 
and, 78 
Mental processing, speed of, 104- 105 
Menus, hierarchical, 65-67 
Metacognition, 49 
academic abilities and, 152- 153 
achievement assessment and, 80-81 
intelligent tutoring systems and, 74- 75 
mathematical ability and, 178-179 
reading ability and, 161- 162 
writing ability and, 172-174 
Metaprocesses, g and, 113, 130 
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Methodological issues, 6-7, see also Test-
ing methodology 
Metrics, multidimensional scaling and, 
252-253 
memory theories and, 259-261 
Minkowski r metrics, 252-253 
memory theories and, 259-261 
Modular processing, 23-27 
MOPS theory, 257 
Motivation theories of g, 120-121 
Multidimensional scaling (MDS), 16, 229-
263 
categorical data and, problems with, 
249-251 
cognitive task applications of, 235 
contextual effects and, 243- 245 
increased dimensionality and, 245-
247 
limitations of, 262-263 
memory theories and, 254-261 
clustering and, 258-259 
descriptions of, 256- 257 
Minkowski-metric and, 259-261 
SINDSCAL analysis of, 255 
Minkowski r metrics and, 252-253, 259-
261 
music perception and, 238- 241 
processing applications and, 235-237 
promise of, 262-263 
representation selection and, 251-252 
semantic memory constraints and, 237-
238 
structure change and, measurement of, 
241- 243 
structure determination with, 232- 235 
types of, 231-232 
underlying representation and, 247-
249 
Multiple-choice technology, 65- 67 
Music perception, multidimensional scal-
ing and, 238-241 
N 
Neuronal errors, as basis of g, 121- 126 
Neurophysiological theory of g, 120 
Neuropsychology, 22 
Non-Euclidean metrics, 252- 253 
memory theories and, 259- 261 
Non-g variance, 91 
o 
Objective scoring, 87 
Objectivity, 64 
Organizing process, in writing, 163 
Orthogonality requirement, 15 
Overlay approach, in intelligent tutors, 76 
p 
Paivio's dual code theory, 257 
Paper and pencil technology, psycho-
metrics and, 13-14 
Paragraph assembly test, 170-171 
Parsing, 153 
Personal theories 
automation of knowledge and, 46n 
knowledge structures and, 43-44 
Person characteristic function, 275-279 
Physical level of cognition, 19 
Physical mechanisms, cognitive processes 
and, 19 
"Physical symbol manipulating system," 
19 
Pitch discrimination ability, 270-272 
Planning process, in writing, 163 
Pleiotropy, 110 
Positive manifold, 89 
Potential development, zone of, 48 
Practice 
achievement and, 46-48 
memory tests and, 216-219 
theory vs., 6- 7 
Predictive validity, 2 
g and, 99- 100 
Primary factors, 91 
Primary mental abilities, 107 
Principal components analysis, 91- 92 
Problem-solution paths, science ability 
and, 181 
Problem solving 
flexible, 60- 64 
mental models in, 50-52 
processes of, awareness of, 178 
representations and, 28 
achievement assessment and, 78 
strategies for, academic abilities and, 
150-152 
verbal reports and, 204-206 
of word problems, 56 
Procedural efficiency, achievement assess-
ment and, 78-79 
Proced uraliza tion 
achievement and, 45-46 
knowledge compilation and, 45 
Procedural knowledge 
academic abilities and, 148-149 
achievement assessment and, 79-80 
intelligent tutoring systems and, 75-76 
mathematical ability and, 176 
science ability and, 179-180 
Procedural ordering tasks, 68-69 
Processes, factors vs., 132-133 
Processing, levels of, 256 
Processing explanations, multidimensional 
scaling and, 235-237 
Processing speed, as basis of g, 121-126 
Process model, procedural knowledge 
and, 148, 149 
Process theories of g, 128-136 
Production execution systems, 24-25 
Productions 
compiled procedures as, 45 
tuned,45 
Program method, procedural knowledge 
and, 148 
Propositional strategies, 159 
word reordering test and, 169 
Protocol analysis, 208-209 
verbal reports and, 194-200 
Proximal development, zone of, 48 
Psychometric issues, cognitive approaches 
to, 5-6 
Psychometrics, 1 
cognitive psychology vs., 2-3 see also 
Cognitive-psychometric connection 
definition of, lIn 
levels assessed by, 2 
technology and, paper and pencil,13-14 
theory of, present status of, 13-18 
Q 
Qualitative process models, 50-52 
R 
Ratcliff's theory of memory retrieval, 257 
Raven Progressive Matrix Test, 16-17 
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Reaction time apparatus, 139-142 
Reaction time tasks 
complexity of, 112 
Semantic Verification Test and, 116-
118 
elementary cognitive tasks and, 104-105 
Reading, 153-162 
achievement in, 52-55 
cognitive strategies used in, 158-161 
comprehension in, 153 
control processes in, 156-158 
declarative knowledge in, 154-156 
decoding in, 153 
metacognitive processes used in, 161-
162 
processes in, 52 
recoding in, 156 
short-term memory and, 21 
Referential level of cognition, 19 
Regulatory skills, 80-81 
Relational model, 51 
Repair theory, 55 
Represen ta tion 
expert performance and, 50 
problem solving and, 28 
selection of, multidimensional scaling 
and, 251-252 
underlying, multidimensional scaling 
and,247-249 
Retrieval, Ratcliff's theory of, 257 
Retrieval-structure, 218 
Reviewing process, in writing, 163, 173 
Rule assessment, 58-59 
s 
Same-Different tasks, 140-141 
Sampling theory of g, 111, 126-128 
SAM theory, 257 
Schemata, 47n 
Schema theory, 257 
Science, technology, and intelligence, 11-37 
cognitive psychology approach and, 18-
34 
psychometric theory sta tus and, 13-18 
union of scientific psychology camps 
and,34-36 
Science ability, 179-182 
cognitive strategies used in, 180-181 
prior knowledge and, 179-180 
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Scientific concepts, achievement in, 57-59 
Scoring, obj ective, 87 
Seashore Sense of Pitch tes t, 270-272 
Self-regulatory skills, 49, 80-81 
Self-talk, during writing, 172- 173 
Semantic domains, multidimensional scal-
ing and, 233-235 
Semantic memory 
constraints on, multidimensional scaling 
and, 237-238 
episodic memory vs., 230 
Semantic retrieval capability, 53-54 
Semantic Verification Test (SVT), g and, 
115- 117 
Sentence integration, 157 
Sentence processing, 54 
Sentence reordering test, 170 
Sentence verification paradigm, 20 
Short-term memory 
reading ability and, 21 
tests of, practice and, 216- 219 
writing ability and, 167-168 
Short-term memory scanning paradigm, 
135 
Simple structure concept, 93-94 
Simplicity, 64 
SINDSCAL, 232 
memory theories and, 255 
music perception and, 239 
Single tasks, dual tasks, vs ., 117-118 
Skill, acqui red, exceptional abi lity vs ., 
216- 221 
Skill acquisition, see also Achievement 
assessment 
development of, three stages in, 44-48 
Spatial ability, tes ts of 
assessing strategies in, 213- 216 
task difficulty in, 279 
Spearman's "mental energy" theory of g, 
119-120 
Specificity, 91 
"Standardized interviews," 11 
Sternberg memory scan, 135 
Stimulus classification, response produc-
tion and, 23-24 
Strategic discourse processing, 168- 169 
Structure, change in, measurement of, 
241- 243 
Subject mdtter acquisition, 52-60 
arithmetic, 55-56 
reading, 52-55 
scientific concepts, 57-59 
technical skills, 59-60 
word problems and, 56 
writing, 57 
Subtraction method, 133 




referents of, 19 
Symbol manipulation, 19 
stages of, 23-24 
Synonym-Antonym task, 141 
Syntactic knowledge, 165- 166 
T 
Task complexity, g and, 111- 118 
experimental manipulation and, 115-
118 
Task difficulty, 279- 280 
Task environment, 163 
Technical skill development, 59-60 
Technology 
paper and pencil, psychometrics and, 
13-14 
science, intelligence, and, 11-37, see also 
Science 
Testing, see also specific type 
cognitive psychology implica tions for, 
1-8 
computerized, 34-35 
instruction and, integration of, 69-76, 
see also Intelligent tutoring systems 
Testing methodology, see also specific type 
flexible problem solving skill and, 60-64 
hierarchical menus, 65- 67 
objectivity in, 64 
procedural ordering task and, 68- 69 
simplicity in, 64 
Testing technology, 13-14 
Text structure, reading ability and, 155-
156 
Theory(ies) 
distinguishing, 230- 231 
practice vs., 6- 7 
Theory change, procedures for, achieve-
ment assessmen t and, 80 
Thinking-aloud protocol, 195- 197, see also 
Verbal reports 
Thomson's sampling theory of g, 111, 
126-128 
Time sharing ability, 29 
Trait, definition of, 16-18 
Translating process, in writing, 163 
impediments to, 172-173 
Troubleshooting skill, 60- 64 
Tulving theory, 257 
Tuned productions, 45 
Tutoring systems, intelligent, see Intel-
ligent tutoring systems 
Twins, within-pair variance of, 102 
v 
Validity, g and, 99- 100 
Validity coefficients, 11 
Variance 
genetic, W AIS subtests and, 102 
non-g, 91 
Vectors, factor analysis and, 14 
Vector theories, 256 
Verbal ability, memory and, 149- 150 
Verbal comprehension 
levels of cogni tion and, 20- 21 
linguistic processing module and, 27 
Verbal reports, 191- 223 
exceptional ability vs. acquired skill 
and, 216- 221 
implications of, 200- 208 
individual differences assessed with, 
209- 213 
introspective, 191-192 
protocol analysis and, 194-200 
retrospective, 203 
spatial ability and, 213- 216 
"Visualization" ability, 15 
Visual scan, l35 
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w 
Wechsler Adult Intelligence Scale (WAIS) 
evoked cortical potentials and, 105-106 
mental processing speed and, 104 
subtests of, heritability of, 102 
Wechsler Intelligence Scale for Children 
(WISC), inbreeding depression and, 
103- 104 
WEST,70-71 
Why-questions, verbal reports and, 198 
WISC (Wechsler Intelligence Scale for 
Children), inbreeding depression 
and, 103-104 
Within-family correlations, 108- 110 
Within-pair variance, 102 
Word problems, achievement in, 56 
Word recognition, 52-53 
Word reordering test, 169 
Working memory, see also Memory 
writing ability and, 168 
Writing, 163- 175 
achievement in, 57 
cognitive strategies used in, 168-172 
control processes in, 167-168 
declarative knowledge and, 163-167 
interacting components in, 163 
metacognitive processes used in, 172-
174 
Writing blocks, 165 
Writing processes, 163 
z 
Zone of proximal development, 48 

